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VARIABLE BUDGETS IN THE CONTROL OF COSTS 


by THOMAS D. FOY, ° 
Supervisor of Cost Reduction 
Apparatus Manufacturing Division 
General Electric Co., Schenectady, N. Y. 


io IS A RELATIVELY simple matter to determine quite ac- 

curately and quite definitely the total cost of a manufactured 
product, but the real problem is to know how much it should be 
and how to control it. Approach to this problem is by establishing 
standards and a readily applicable measuring system which will 
reveal variations from the standard. One such measuring system 
is the variable budget. Because business conditions are ever- 
changing, a variable budget is a useful guide for controlling costs. 
When properly applied, this device enables management to know 
what costs should be at different volumes of production, and vari- 
ation in production volume, at least within limits, is one of the 
prime facts of business life. 

This article is devoted principally to certain areas of one ap- 
plication of variable budgeting. However, it is hardly practicable 
to go on to the discussion of phases without a sketch relating to 
the subject as a whole. A grasp of the idea of flexible budgeting 
perhaps comes easiest upon inspection of a so-called break-even 
chart and one of simple construction is accordingly given in illus- 
tration (Exhibit 1). A method of determining fixed and variable 
elements of expense without use of graphs is also shown (Exhibit 
2). The remainder of the presentation covers (1) the ready ap- 
proach to control afforded by a flexible budget once prepared, 
(2) the problem of control of indirect manufacturing expense, 
which contains the largest number of mixed fixed-variable items, 
and (3) the special use of variable budgeting in attempting to 
prepare for the uncertain future of business activity. It is upon 
this use, we feel, that greatest stress must be laid so that the flex- 
ible budget may be a truly flexible defense, permitting rapid ad- 
justment of cost elements to all production levels which outside 
conditions may force. 
Getting the Picture 

The familiar break-even point is only one of a number of in- 
teresting features which may be read from what is perhaps pref- 
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THOCOME GRAPH 


Total Cost in Thousands of Dollars 
4 


1 


j erably called an Income Graph. A simple graph of this type, 
intended to underlie a variable budget, is fairly easily constructed 
if two assumptions are taken as reasonably well in accordance with 
the facts, i.e., that fixed expenses will be the same at zero or capac- 
ity production and that variable expenses will be the same for 
each sales dollar, or perhaps each sales dollar value of production, 
direct labor dollar or other index of activity which may be selected 
in the course of studying particular expenses. There are ways 
of dealing with the shortcomings of these assumptions where it is 
important to do so. Ordinarily, carefully considered conclusions, 
based on these assumptions and on operations between 30 per 
cent and go per cent effective capacity, will give the practical 
degree of truth sought. - 


4 
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VariasLe BupcetT—TasuLar Form 
Expense ramen of Effective 


0 


12% 17% 
46154 $6923! 


Data for operation at 45% and 75% of capacity omitted from table. 
Exursit 2 

The sales line plotted on Exhibit 1 simply as a diagonal which 
can be read equally well on both scales of the graph sets the 
cost objective: to get cost below it at as low a volume as possible 
and to keep the profit margin one which represents adequate re- 
turn. Incidentally, an alternative construction of the chart would 
provide for reading of dollars, whether of sales or costs, on the 
upright scale, with percentage of capacity along the bottom scale. 
We prefer a chart which directs attention to sales dollars on the 
bottom scale, marked also with selected percentages of capacity. 


Determining Fixed and Variable Elements 


Obviously if the cost line is to be a straight line, it can be set 
by two points and, with this in mind, if total cost is estimated 
at the limits of the practical volume range, the line can be drawn. 
On Exhibit 1 the cost line runs between approximately $24,000 
at 30 per cent capacity ($23,000 sales) and $57,000 at go per 
cent capacity ($69,000 sales). The difference in sales divided into 
the difference in cost at these two limits gives, on exact figures, 
variable expense of $.7155 for each sales dollar and the extension 
of the line to the upright scale gives the other key figure, i.e. fixed 
costs of $7,806. The company’s break-even point is revealed to 
be $27,438 of equal sales and cost. 


-Voriable 
4 per sales $ 
: Direct material .... $ 6360 12 720 19 080 $.2756 
Indirect mfg. 8 899 11912 14.945 5868 +  .1311 
Engineering, draft. = 
ing, expense. 3180 5400 7740 900 + .0988 
Complaints ........ 231 461 692 0 + _ .0100 
| Other costs ........ 346 692 0 + 0150 
Commercial and ad- 
ministrative ex- 
pense ........... 2308 3576 4846 1038 0550 
ToraL cost ........ $24324 $40821 $57341 $7806 $.7155 
INCOME FROM SALES . 
(Loss) .......... (1247) 5 333 11 890 
% INCOME FROM SALES 
(LOSS) (5%) 
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Position of the Cost Line 


Of course the location of the cost line is not so easily accom- 
plished as the foregoing might indicate. The position determined 
by study of costs at the extreme limits of practical operation 
should be tested by wholly independent studies of costs at other 
percentages of capacity. The chart given selects 45 per cent, 60 
per cent, 75 per cent, and the thought is included that one of these, 
perhaps the 60 per cent ratio in this case, should reflect the cur- 
rent actual level of operations, If studies of costs at these vol- 
umes produce total costs which when plotted do not fall at or 
near the initial cost line, it may have to be adjusted. This is really 
only to say that the line, however drawn, represents a practical 
average based on the assumptions mentioned at the start of this 
brief explanation. 

It will readily be seen that Exhibit 2 is constructed on the same 
logic as the income graph and that the same figures have been 
used omitting, however, two of the capacity levels charted. The 
additional information given in the table relates to individual 
categories of expense which would require either separate graphs 
or distinguishing lines if shown on the same graph. It is also 
likely that in carrying through the idea of control, the variability 
of many of the detailed cost elements could be better shown than 
by relationship to sales. There are some for which direct labor 
dollars would serve. To find the suitable base for still others will 
tax ingenuity. 

For general consideration and over-all presentation, however, 
the sales base is serviceable. It results in the following equation 
using the values in our example, for cost applicable at any volume: 


Total cost == $7,806 +- 47157 X_sales dollars 
(fixed costs) variable costs) 


An alternative method of constructing a variable budget is to plot 
historical cost data adjusted to a common basis, rather than 
planned costs. This naturally opens new questions of desirability. 
The Effect of Interruptions in Plant Operations 

The activity base to determine the amounts of expense allow- 
able under the budget in the categories which are regarded as vari- 
able will be shortened when holidays or other interruptions occur, 
especially if direct labor is the activity base and this will have the 
effect of a gremlin in the works if it is not taken care of. In our 
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Massachusetts plants, for example, there are eight weeks in which 
holidays fall, one inventory week, and two vacation weeks. 
Variable budgets can be established which will recognize higher 
expense for the shorter week and thereby be more reasonable 
of attainment. Statistics might show that these weeks vary from a 
full week as follows: 
Direct labor Indirect labor 
er cent er cent 
ull week 
go 
go 
50 
100 
Fixed expense will not be changed but the variable factor will 
be slightly lower than average for a full week and somewhat 
higher than average for the shorter weeks to give the over-all 
variable expense budgeted for the year. 


The Emergence of Control 
If management is not satisfied with the anticipated net income 
before taxes at the various levels of sales, as shown by the rela- 
tionships plotted or calculated, perhaps the next step is a more 
detailed analysis by elements of costs to determine what must be 
done to obtain a net return which will satisfy. This is the high 
road to cost control and cost reduction based on knowledge of 
facts and rational conclusions drawn from them. Such an analysis 
might be directed towards: 
. Simplification of organization 
. Simplification and standardization of routines 
. Elimination of activities 
Redesign of product 
. Improving methods 
. Scheduling production to minimize premium payments 
for overtime 
. Establishing standards of performance on repetitive jobs 
Reduction of maintenance 
Economies in the use of expense materials, such as small 
tools and supplies 
10. Conservation of power, steam, water, gas, compressed 
air, etc. 


11. Reducing amount of investment in manufacturing plant 


12, Improving turnover of inventories 

13. Other 

These are ‘all fertile fot invedtigntion im any 
against a systematic background of planning. Then, if the re- 
quired reductions have been accomplished, adjustment is made in 
the bases of cost at the various levels, resulting in satisfactory 
anticipated net income. 

The same procedure can be carried out for each of the elements 
of costs. As a general rule, direct material and direct labor will 
be 100 per cent variable. There are some exceptions, such as 
price extras and setups. Indirect manufacturing expense, engineer- 
ing, drafting, etc., and commercial and administrative expense will 
be at fixed amounts plus a variable amount, Other miscellane- 
ous costs generally will be 100 per cent variable. Nevertheless, 
constant alertness is necessary so that wholly erroneous assump- 
tions about particular items will not come to prove troublesome. 


Making the Control Stick 

Variable budgets merely perform the function of a standard or 
a measuring system, flexible with volume. One special service is 
to spot unsatisfactory results which might otherwise not only be 


overlooked but even mistaken for attainment of an objective. 

As an example, assume a case in which management has de- 
cided that net income, before taxes, of 15 per cent of sales will 
be satisfactory, and an income figure is forecast based on antici- 
pated sales volume. Variable budgets for all elements of cost are 
prepared. Perhaps the profit and loss statement for the period in 
question does finally show net operating income equal to 15 per 
cent of sales, making it appear at first glance that the require- 
ments of management have been met. However, further inspection 
and analysis might disclose that actual sales volume exceeded an- 
ticipated sales by 20 per cent, that operating income should have 
been 19 per cent of sales at actual volume, and that costs for the 
period were over the budget by 4 per cent of sales. Of course, 
the proper controls would reveal this more promptly. 


Some Peculiarities of Expense Bebaviour 

There are certain special considerations which often become 
important in the preparation and administration of particular 
Three such instances come to mind: 
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I. 


The theory of variable budgetary control, if a straight 
line is employed representing variation in direct ratio to 
sales or other activity base, assumes that the applicable 
cost elements may be infinitely divided (or multiplied) in 
proportion to the base, which is less and less true at 
extremes of volume and particularly as the base shrinks 
toward zero. However, a straight line related to an ap- 
propriate base does fairly represent the variable element 
in actual requirements for a particular function. Material 
expense will follow straight line variation as an average 
more closely than will labor expense because the unit of 
supply is a smaller percentage of total requirements. 


.. There are certain expense items which vary in propor- 


tion to one base under certain conditions and in proportion 
to a different base under other circumstances. Examples 
are steam and electricity. The former, when used for 
heating, has a seasonal base and, in general, a production 
base when used for processing. The latter has a seasonal 
base when employed for lighting, whereas industrial power 
current varies with production but not in direct ratio. 
If power is generated, the cost will vary seasonably be- 
cause largely dependent on the cost of producing steam. 
A certain amount of judgment is necessary in handling 
these items. 


. There are nonrecurring expense items of various sorts 


which may often be of considerable size. Among this are 
major projects for equipment rearrangements and for re- 
pair of buildings. Contributions sometimes fall in this 
general group of expenses. Such items are best handled 
separately from the variable budget, on a project basis. 
They are not easily based on activity indices such as 
direct labor, which may serve for many items, How- 
ever, such treatment may create some disagreement as to 
what is the dividing line between items to be considered 
unusual and nonrecurrent and those to be provided for 
in the regular variable budget. The main point is to treat 
items of this character in such a way that there is con- 
trol of the expenditures and so that the method of re- 
porting them does not introduce distortions into com- 
parisons of the normal budget with current normal ex- 
pense. 
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Basis of Variable Budgets for Indirect Labor 


Indirect labor is the cost of supervision, clerical work, services, 
etc. Like other costs, it has fixed and variable elements. It is 
incidental to actual production which renders the volume of pro- 
duction the logical basis against which to measure the variable 
portion. A readily available index of volume of production is 
often desirable for this purpose. In repetitive manufacturing of 
identical units or in enterprises where the output can be expressed 
in some common unit such as gallons, tons, etc., the unit of output 
is a preferable index of volume of production, On the other hand, 
if there are many lines and types of product, then direct labor 
dollars or productive man hours is probably the better all round 
index. 

In establishing a variable budget for all volumes of production 
a schedule of indirect labor must be established at various points 
of output and a simple equation derived which will give the allow- 
able indirect labor at any volume of production within a given 
range of operations. Both with respect to numbers of employees 
and amounts to be paid, indirect labor is generally classified by 
various subdivisions of indirect manufacturing expense, such as 
supervision, clerical, service, maintenance, etc., and in many cases 
further subdivided into supervisors, foremen, inspectors, pro- 
duction clerks, accounting clerks, helpers, laborers, etc. In the 
determination of the budget requirements for these various ac- 
tivities, each individual job should be considered and the follow- 
ing questions answered before proceeding to the estimate : 

1. Is the job essential? That is, does it contribute to profit? 
(This is wholly a matter of judgment.) 

2. Is the job worth the anticipated payment? (A matter of 
salary or job evaluation.) 

3. Is the right individual on it? (A matter of employee eval- 
uation. ) 

4. Is the method efficient? (A matter of judgment based 
upon knowledge of conditions. ) 


Mechanics of Indirect Labor Control 


Having determined how much the indirect labor should be at 
all volumes of direct labor or other index within the normal opera- 
tion range, the control of such indirect labor consists of dealing 
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with the exceptions. At the beginning of each month, each divi- 
‘sion head should be required to prepare and submit to manage- 
ment an estimate of the amount of direct ‘labor, by weeks, to be 
applied for the next month’s operations, and also the indirect labor 
detailed by subaccounts and compared with the budget allowance. 
Any anticipated overexpenditure of ‘the budget allowance for any 
account must be explained to management and should show the 
following : 
1. The reason for the overexpenditure and how long it will 
continue. 
2. If the condition is not a result of a temporary or abnormal 
situation, what steps are being taken to correct it? 


If the forecast of operations should happen to indicate a re- 
duction in direct labor, the expenses of all units in the organiza- 
tion can be reviewed critically and the reduction necessary to meet 
the reduced allowance planned. 

Such a procedure is active expense control, that is, the trend 
of expense is directed rather than followed. Pians must be kept 
up, however, accomplishments checked, and failures analyzed. 


This means analysis of the actual expenditures incurred in com- 
parison with the budget allowance and forecast. Reports should 
show the difference between actual expenditures and budget allow- 
ances for the current week and also for the year to date. The 
realization percentages, i.e., the ratio of budget allowance to actual 
expenditures for the week and year to date, are-generally indicated 
also. Through such a report, management gets an immediate 
and comprehensive analysis of the indirect labor expenditures. 
Other Indirect Expenses 

The same procedure should be followed with indirect manufac- 
turing expense other than indirect labor, and is also followed by 
divisions, etc., if the company is organized into departments manu- 
facturing different products and subdivisions thereof, including 
productive, service, and administrative divisions, To sum up the 
idea of control under a variable budget, it may be said that con- 
trol of cost necessitates knowledge of “how much it should be” 
and “how much it is.” The variable budget is a standard that will 
tell “how much it should be.” Actual performance is “how much 
it is.” The difference between these amounts must have constant 
attention to be kept at a practical minimum. 
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A Current Use for Variable Budgets 

We are emerging from a high-volume, high-cost period of pro- 
duction into what may well be a lower-volume period and must 
be one of lower production costs. Our company’s experience with 
variable budgets dates back to the post depression days of the 
middle 1930’s. At that time, we were faced with the problem af 
controliing the cost of increasing volume in the face of higher 
material prices and wage rates. With the constantly changing de- 
mands on our manufacturing plants, it was found that a more 
flexible plan of budgeting than ever before was required, one that 
could change quickly with any change in the load placed upon the 
factory. The answer to this was found in the variable expense 
budget and while this type of budget, or any budget for that 
matter, does not relieve management of its responsibility to keep 
expense at a minimum, it did provide a good tool for measuring 
expense performance. 

This tool was pretty much laid aside during the war. The guid- 
ing philosophy became production regardless of cost. We did not 
use variable budgets generally throughout the company in those 
years. Emphasis was placed on the highest possible output and 
our plans made accordingly. Now, as we look into the future, we 
have two jobs to do in getting back to the control viewpoint. First, 
we must reduce our expense to a reasonable level at the current 
high volume of output and, second, we must be in a position to 
adjust our sights rapidly with a descending factory. load, should 
business take a turn downward. This viewpoint rather combines 
cost control with cost reduction, for the latter may provide the 
means to make required changes without dislocation or profit loss. 
Our thought might be called “cost protection.” The variable bud- 
get is again our tool. 

Our specific method has been to prepare variable expense bud- 
gets influenced by operations from 1938 through 1940, adjusted — 
for material and wage cost increases since then. To apply the 
rate of expense developed in this way to the current productive 
load is the substance of our first move and is requiring a con- 
siderable amount of managerial pressure. The diagram in Ex- 
hibit 3 shows the location of current indirect manufacturing ex- 
penses, related to direct labor, above the level of the same group 
of costs budgeted at prewar volume with adjustments to today’s 
prices and labor rates. You can see that we have a difficult job 
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Direct Labor 


Exuustr 3 
to do even if volume keeps up. The second step diagrammed 
is even more strenuous. We must be prepared to reduce expenses 
quickly if the direct labor load falls off, and do it in accordance 
with the variable budget as shown. The expense reduction which 
would be needed is apparent. 
Taking Soundings for Management 

The attitude of our management further illustrates the points 
made and their pertinence to the present. 

When we prepared the 1947 operating budgets, we were in the 
situation prevalent in industry, that is, our backlog of orders as- 
sured peak operations for the year. But what would a reces- 
sion in business do to this backlog? What would the attitude of 
labor be? Would we be faced with a shutdown of our own due 
to labor difficulties? Would material be available in sufficient 
quantities to support peak operations even without a general 
strike in the industry? If the coal or steel strikes came about, 
what then? 

After our plant budgets had been prepared, the company execu- 
é tives asked for a budget at reduced output which would recognize 
these uncertainties. It was made up with quite definite knowledge 
that we would start the year at a high level of operations but that, 
because of the current economic hazards, we might be required to 
curtail operations drastically at a moment’s notice. Without a 
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flexible or variable plan, we would be unable without considerable 
effort to control our indirect manufacturing expenses to the level 
of a rapidly descending production load. It can be clearly seen 
that with a variable budget we are in a much better position to 
do this job than if we relied upon inflexible, stationary, or static 
budgets. 

Our reports also reflect the importance attached to budgeting 
in planning management’s course. We supplement weekly state- 
ments of direct labor and monthly statements of total indirect 
manufacturing expense by requiring supervision to make one- 
month, six-month, and twelve-month commitments of their opera- 
tions under the budget. This gives management the opportunity 
to revise or change the plan if the anticipated expenditure seems 
excessive. 


COMING ARTICLES 
In the N.A.C.A. Bulletin, November 15, 1947 


Analytical and Accounting Control of Sales and Gross 
Profit by Punched Cards 


by Lester P. Riddle ae 
Determination of Scrap Allowance—Stage of Completion 
Method 
by Andrew J. Hieftje 


Installing Manual Fixed Asset Records 
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HOW WE DEVELOPED CONTROL 
OF RESEARCH AND DEVELOPMENT COSTS 


by GLAUD L. SMITH 


Research and Development Department 
Remington Arms Co., Ilion, N. Y. 


Geren. OF RESEARCH and development costs has been 
ably presented by Robert H. Robnett of the Massachusetts 
Institute of Technology, ir his article “Control of Research and 
Development Costs” published in the N.A.C.A. Bulletin for July 
15, 1946. Attention was called to the establishment of research 
divisions by many companies for the first time, the expanding 
of the scope of research by others, and to the situation of those 
still seeking methods of keeping abreast of the rapid strides now 
being made by scientific and technological development. 
Professor Robnett’s carefully prepared paper, together with 
its presentation of a case study, preparation of the budgets, re- 
ports, and exhibits illustrating the accounting procedure involved, 
covers the subject very completely. Perhaps, however, the story 
of how we approached our problem and developed an adequate 
and effective control of these costs might be of some interest to 
others who are feeling their way on this subject. Especially in 
mind are those who are wondering just where to begin and how 
far to go. Our experience would suggest that they should at 
least make a start and then build as best serves their individual 
needs. 


How We Started 


We were requested to set up a very simple control within the 
technical division and, to start with, wholly independent of the 
company accounting department. This was to be a control for 
the use of the technical division manager. It was to be for the 
sole purpose of keeping him well informed of all charges made 
against each individual project and to provide the total accumu- 
lated expenditures, the amount of the authorized funds, and the 
unexpended balance in each case. The assignment appeared to be 
an easy one, so we began by examining just what we had to 
work with. 

Many companies might have had a second thought at this point. 
We had in force a budget which was duly approved by the unit 
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superintendents, the division manager, the technical director, and 
the board of directors. This budget was prepared by the unit 
superintendents, and was classified as to the total salary and wage 
roll, assistance from outside sources, materials purchased, travel, 
and miscellaneous expense, which the units would require for 
the current year. Each unit prepared its own budget and then 
these were assembled into one budget for the entire division. Be- 
sides the existence of orderly budgets, research and development 
work was already systematized on a project basis. Each project 
stated the purpose and the scope of work to be undertaken and 
the approximate completion date. Each project was reviewed in 
relation to the finished product for the purpose of determining 
anticipated return on the investment. Moreover, the accounting 
department was doing exactly what we had been requested to do, 
namely, accumulating all expenditures against each project and 
rendering a monthly report of the financial status of each project. 

What could we provide, then, that was not already present? 
The answer was: the same information today, while it is news, 
letting the accounting department continue to assemble factual 
information for official use and record. Our decision having been 
made, the following plan was set up and our control was on its 
way. 


The Steps of the Plan 

Our initial program shaped itself in accordance with the fol- 
lowing five points: 

1. Our starting point was obtained by taking the total accumu- 
lated expenditures of each project as shown by the last monthly 
report issued by the accounting department. 

2. The source of all expenditures was determined and provision 
made for their clearance through our control group. 

3- Simple, adequate records and reporting forms were set up. 

4- Actual salary and wage roll data of all personnel was se- 
cured and a standard overhead or burden rate established. 

5. A “sales promotion policy” to sell the department personnel 
on the entire control program and draw out their full cooperation. 
was set in motion. Without this, we felt our control program 
would be doomed to complete failure. 


Although all steps were important, it is the third one, dealing 
with records and reporting forms, with which the major portion 
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of course, to get the necessary information actually funneling 
through our control group, but we met with the hearty coopera- 
tion of all departments and in a reasonably short time the proper 
procedure was complete and became a part of routine. The wage 
and payroll data which we obtained became, in itself, a favorite 
record of the division manager. The “promotion” angle was ap- 
proached with some caution. At last a general meeting was held 
to explain the program and its purposes. The result was gratify- 
ing. Even the time reporting requirements which we placed on 
all individuals in the division met a cooperative reception. 


The First Set of Records 


Nevertheless, the information we obtained from within and 
without the division, the records we kept, and the form of report 
issued weekly to the division manager were all on an essentially © 
simple scale, so much so that the urge to write out for the benefit 
of others the procedure developed would hardly have come if the 
basic idea of maintaining control information had not taken an 
unexpected hold on division personnel. However, this portion 
of the subject is properly reserved for a later place in the narra- 
tive. 

Our initial record to accumulate the charges to the projects, data 
for which cleared through us under the new routine, was a nine- 
column control sheet for each project. Postings were made week- - 
ly, in separate amounts for each work order of which the project 
was composed, under the following seven column headings: 

Materials and supplies 
Travel and miscellaneous ' 
Overhead 

Daily expenditures 

The remaining captions carried: (1) cumulative total to date 

of expenditures under the project and (2) the unexpended bal- 

ance, based on total amount authorized as shown in the informa- 
tien ‘at the top of the form, which also included project number 
and name, and the date approved. Later another column was 
added to the form to indicate the portion of the unexpended bal- 
ance which was committed to particular outlays. 

The source of the data posted to the form is of special interest 
at some points as reflecting our desire to maintain up-to-date in- 
formation with a practical degree of accuracy. 
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Salary and wage information will serve as an instance of this. 
Each individual working on a project was required to turn in a 
daily time sheet showing to the closest half hour the work order 
numbers and project numbers on which his time was spent that 
day. The time sheets were given to the division cost clerk to 
apply each individual’s average hourly rate of pay to the hours 
worked and to obtain totals of time chargeable to each work 
order. One entry daily was made to the control sheet for each 
work order. 

Outside assistance was posted daily from a report furnished by 
the time department of the plant. Material and supplies pur- 
chased were posted weekly from a master tabulating machine run 
which was also furnished by the plant. Travel expense was taken 
direct from the applicable expense reports which cleared through 
our control group under regular procedure. Overhead was 
charged on the project control sheets on the basis of the salary 
and wage roll, using a fixed percentage. 

It soon was apparent that commitment information was neces- 
sary if we were to toe the mark with up-to-the-minute control of 
the status of our projects and their component work orders. This 
was done by using a 3” x 5” card and a control sheet for each 
work order and adding another column to carry this element 
of the situation on the project control sheet. Commitments were 
balanced once each week and the necessary postings to the project 
control sheet were then made by using the debit or credit figure, 
indicating change in outstanding commitments, obtained by bal- 
ancing the commitment control sheet of each work order applicable 
to the project. 


The Weekly Report 

You will recall that this was all arranged to help the division 
manager by giving him promptly—each week as it turned out— 
similar information to that which would come along on regular 
accounting department reports some time after the end of each 
month. The weekly report rendered him was not particularly 
detailed considering the information that went into our project 
control sheets. The form is shown as Exhibit 1.and may appear 
exceedingly simple. It required a minimum amount of work and 
was strictly a status report. It showed the detail of what hap- 
pened during the week only when read in conjunction with the 
previous report, Nevertheless, it was clear and accurate and was 
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WEEKLY FinanciAL Status 


ToraL Spent THIS WEEK 
1 
received as a step toward fingertip control of research and de- 
velopment expenditures. 

Our plan as originally conceived was now working. The mana- 
ger was getting the information he wanted regularly each week 
and, on projects where the expenditures were nearing the amount 
authorized, he could secure fairly accurate information on a daily 
basis. Our “sales promotion policy” had paid dividends. Per- 
sonnel all along the line realized that we could furnish information 
which was of value to them as well as to the division manager. 
What was made available “tasted like more.” Perhaps we were a 


little surprised. More control features and more detailed reports 
were asked for and our “growing pains” had just begun! 


Uniform Breakdown of Projects 


What form should the additional information take? After mak- 
ing a careful study of the projects we arrived at the conclusion 
to break each project into units of work performed and also 
allocate the funds authorized in the same way. By so doing our 
control would tell much more than it had in the past. If proper 
records were made to follow this breakdown, we would know 
at all times the relationship between actual progress and dollars 
spent in considerable detail. What is more, we could close each 
unit of the work separately, thereby stopping any further ex- 
penditures thereon and preventing savings from being inadvert- 
ently absorbed in overruns on other units of the work. We would 
secure a better basis or measuring stick for estimating the cost of 
development work of a similar nature. Better budgeting by the 
superintendents would be possible. — 

After getting the “green light” on this plan, we proceeded to 
establish a unit breakdown for research and development projects 
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Technical Projects, Week Ending ————_———— 
Frais | Amount Amount | Unexpended 
; 0. Name authorised | expended balance 
NP-3212 | Project name | $ 50,000 $ 10,200 $ 39,800 
XX-55 | Project name 100,000 | ~ 28500 71,500 | 
Less total previous week 
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on a uniform basis. The following outline shows the results in 
terms of major and minor units of work: 


1. Design 
a. Investigation 
b. Design and design revisions 
c. Model making and model testing 
2. Specifications 
a. Raw material procurement and metallurgy 
b. Testing the finished product 
3. Production eagincesi 
a. Processing and process sketching 
‘b. Trial run 


b. Engineering files 


Change All Control Records 


Detailed information comes at a price. have 

control down to the point indicated by such a breakdown, it would 
be necessary to provide accommodation in our records. No longer 
could our weekly reports be made on a total figure basis. Per- 
sonnel responsible for each unit in the project breakdown needed 
facts if they were to control expenditures effectively. Therefore, 
while retaining as a basic record a work order control disclosing 
expenditures by source in the same manner as our first project 
control sheet previously described, we set up a “master” project 
control sheet carrying a monthly distribution of expenditures 
under each project in columns for each of the five functional units 
shown above and “unit” control sheets carrying a weekly columnar 
distribution corresponding to the subheadings of the breakdown 
outline. Double columns were used in each case to permit credit-" 
ing each function and subfunction with the proper portion of the 
authorized funds. The expenditures were placed in the debit 
column and a running balance of authorization unexpended could 


| 
: c. Pilot operations 
4. Tool design 

a. Tool design 

b. Tool design revisions 

c. Tool revisions : 
5. Administrative 
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be kept by pencil notation. These two control sheet forms were 
completed to the left of the distribution columns by date and entry 
columns and to the right by a double column for totals. The 
unit control sheet contained at the left a work order number col- 
umn as a reference to entry source. The refetence shown on the 
master control sheet built on this and indicated the unit control 
sheet as the source. 


Place of the Work Order Control 


The work order control sheet, which was very similar in form 
to the one used in our original setup for the project, assumed a 
new importance as the underlying record. All detail was entered 
on this sheet daily, the complete breakdown being: (1) salaries 
and wages, (2) assistance from plant, (3) materials purchased, 
(4) travel, (5) miscellaneous, and (6) overhead. In addition 
to this detail there was the date and a space for description of 
purpose and three columns for totals and bulances, as follows: 


Expended || Authorized Totals 
Daily De Ce Balance 
special or detailed information on call and of carrying periodical 
information up to the master and unit control sheets. When a 
work order was issued, an authorized amount was set and credited 
to the work order. Additional amounts as granted under the 
work order were entered in the same manner. : If the work order 
was reduced, or when it was closed, use was made of the debit 
column. By referring to the expended column we could any day 
determine that day’s expenditures. wes: 
ferred to the unit control sheet. 


Project Status Report 

Naturally our reporting followed the progress shown by our 
control forms. _The somewhat bare report set forth as Exhibit 
I was amplified by a weekly report for each project showing the 
status of each unit (Exhibit 2). Since this report must serve 
a greater number of individuals and contain adequate informa- 
tion for all, it necessarily followed the pattern of the project 
breakdown. The over-all picture given hy the master control 
sheet was available as a monthly report. - 
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Proyect No. XX-55, (Name) 


Investigation 
Design and design revisions 
Model making and testing 
Subtotal 
Specifications : 
Raw materials and met. 
Test finished product 
Subtotal 
Production engineering : 
Trial run 
Pilot operations 
Subtotal 
Tool design: 
Tool design 
Tool design revisions 
Tool revisions 
Subtotal 
Administration : 
Project engineering 
Engineering 


files 
Subtotal 
Granp 


Combination with Accounting Department Controls 


There was yet another change tc take place. The real value 
of our control was becoming more apparent. Top management 
saw in it an instrument for maintaining control of the entire de- 
velopment program to assist in evaluationg each project, particu- 
larly with regard to its investment or earnings value. As stated 
before, we were not an official unit of the accounting department 
and, in part at least, our control records duplicated accounting 
records. Could accounting records be made to furnish the con- 
trol desired without losing some of the ground that had been 
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Amount Total Balance 
authorized spent unexpended 
Design : $ $ $ 
$ $ $ 
| 
$ $ $ 
$ $ $ 
2 
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DEVELOPMENT Project No. ..... 
Weekly Report of Expenditures for the Week Ending ........ ‘a 


Master Spent Spent and Total 
work Master work order part this commitments amount 
order week to date authorised 
1 Development 
nvestigation 
Design 
Design revisions 
Model making 
Subtotal 
Specifications 
Testing 
Subtotal 
Prod t Engineerin 
rocess engineering 
Subtotal 
Tool Desi 
revision 
Tool revision 
Subtotal 
roject engineering 
Subtotal 
: Total of M.W.O. 1 
3 Special machinery 
4 Standard machinery 
6 Pilot operations 
Mach. changes and additions - a 
Pilot lot manufacture 
. Credit O. K. product 
Subtotal MWO 6 
Total M.W.O. 1&6 
Granp ToraL 
Exar 3 


. 
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gained, thereby eliminating this near duplication of records? In 
studying this problem we found that similar controls were being 
kept on all construction projects, many of which were a part 
of the development projects. All were in the development pro- 
gram. It was decided that they should be brought together. 
The process of doing so represented an integration of control 
of all elements of our development program and was built direct- 
ly on the controls we had developed for the assistance of the 
manager of the technical division and then for the benefit of 
technical division over-all and unit staff. To the five elements 
distinguished in our project breakdown and our weekly project 
status report—design, specifications, production engineering, tool 
design, and administration—we added categories of tooling, special 
machinery, production machinery, and production aids, and we 
“segregated pilot operations. Revised weekly and monthly project 
reports prepared on this more complete basis are shown as Ex- 
hibit 3 and Exhibit 4, respectively. The five strictly development 
classifications are designated as master work order No. 1, and 
so related as a whole to work orders of our division, The four 
enumerated additions, as well as pilot operations, are referenced to 
master work orders Nos. 2 to 6, respectively, and in this way 
related to the detail work orders not primarily or solely in the 


province of the research division. However, the point is that the 
full sequence of research and resulting operations are reported 
and controlled together. 


Final Status of Control 


The authorization of funds was now made to the project by 
master work order, work unit, and subdivision, in conformity 
with previously prepared master estimates of funds required for - 
the development and completion of each project. The report forms 
were revised to provide weekly and monthly reports as previ- 
ously indicated. The week in which the monthly report was issued 
no weekly report was required. 

The accounting department made the necessary adjustments to 
its system for assembling all the detail for rendering these re- 
ports from the official accounting records and the responsibility 
now is vested where it belongs. We have cost control of re- 
search and development... 
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AUTHOR'S CORRECTION TO 
PAYROLL ACCOUNTING BY PUNCHED CARD METHODS 


A paragraph entitled “Time Cards” on page 1514 of the Bulle- 
tin for August 15, 1947, contains material which is incorrect and 
misleading as general information. The amount of $49.06 cited, 
should read $59.06, and the following sentence should be deleted : 

“Also, workmen’s compensation insurance need not be paid for 
time not actually worked; for example, the eight hours in the first 
line labeled ‘Excess Time Computed,’ representing wages paid for 
a holiday when the employee did not work comes in this category.” 

Upon checking with the insurance companies, I find that in 
some states holiday wages should be included in calculating the 
workmen’s compensation insurance premiums, and also vacation 
wages. The latter, while not mentioned specifically in the sentence, 
might be construed as falling in the same category. Exhibit 1 
should also be changed to read in the following manner : 

DAYS 
WORKED HOURS RATE EARNINGS | 


5 47% 1.25 $59.06 


EXCESS TIME 
COMPUTED 3% 625 2.19 


Gross PAY $61.25 
I suggest that any reader intending to follow this particular 
phase of the routine, would do well to check the law regarding the — 
manner of paying workmen’s compensation premiums in his own 
state, and establish his methods in accordance with his findings. 
SAMUEL J. Noax. 
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A COST SYSTEM FOR A CAPTIVE GREY IRON FOUNDRY 


by JOHN D. PAWLING, 


Cost Accountant, The De Laval Separator Co., 
Poughkeepsie, N. Y. 


5 home MANUFACTURE of our products requires about 2,000 
tons of cast iron annually and this requirement we meet in our 
own foundry in which we also produce castings for others as fill-in 
business. Our end products are centrifugal machines for the 
separation, clarification, purification, and dehydration of liquids 
with components of differing specific gravities. These include 
milking machines and cream separators for farm and factory use 
ranging in capacity from 225 pounds to 20,000 pounds of milk per 
hour and industrial oil purifiers of various capacities. Accordingly, 
the castings made vary in weight from a small fraction of a pound 
up to five hundred pounds each, and in shape from a simple chunk 
of metal to an intricately cored casting. The principal advantages 
we have found in conducting our own foundry are: flexibility of _ 
production: schedules, ready availability of new quantities and 
styles, control of product quality and cost from the beginning, and 


ga experimentation with present and proposed new products. 


Characteristics of the Foundry 

From a process viewpoint, the outstanding feature of our 
foundry is its electric furnace for melting operations. The out- 
standing organizational feature is an incentive plan which covers 
all direct and some indirect labor, based on time allowances estab- 
lished by time study. We feel that our cost system is also out- 
standing and likewise different from that in force in other found- 
ries of which we have knowledge in that it provides individual 
piece costs as well as costs per pound. The latter alone, it seems 
to us, can be a snare and a delusion. Our system has come to 
satisfy us as a tool for cost control, establishment of prices for our 
end products, and for inventory valuation, and we consider these 
three uses the test of a cost system. 

It would be correct to say also that standard costs are a feature 
of our cost system for we have and use, in a manner to be descibed, 
carefully engineered standard costs for all foundry materials and 
operations, developed into the per piece costs referred to and re- 
garded as invaluable for pricing assistance and inventory valua- 
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tion, and helpful in other directions. However, in the control of 
costs, actual costs play the major role. 


Departmentalization of Operations 

A brief indication of the operations which foundry cost records 
must reflect is a rather necessary preliminary to further particulars 
of the system. These operations are departmentalized to (1) melt- 
ing, (2) molding, (3) core-making, (4) annealing, (5) cleaning 
and priming, and (6) inspecting, together with genera: overhead 
consisting of administrative expense and labor and material not 
specifically chargeable to an operating department. The melting 
operation begins with the assembling of melting stock and ends. 
with the delivery of the molten metal to the molding floor. The 
molding department prepares the sand and shapes the mold, re- 
ceives the molten metal and pours it. “Shake-out” and “ cut sand” 


Account Detail Provided 

Labor and supplies, direct and indirect, figure in the costs of 
all departments and are charged on daily time cards and requisi- 
tions, respectively, to the proper category in operating account de- 
tail. Metal cost and the power costs of the electric furnace are 


Departmental Code 
611 Melting Gos 
612 Sand molding 616 Anneal 
614 Core making Inapection 
Account Suffixes 
-00 Direct material -31 Electrical energy and fuel oil 
-10 Direct labor -32 Special supplies 
Supplies -70 Repairs 
-80 and -90 General 
Supervision and clerical -87 Insurance and taxes 
-83 General -95 
General li heat, and power 


complete the molds) include mixing the core sand, and molding 

and curing the cores. The cleaning department tumbles, sand- 
blasts, grinds, and primes, and the annealing department accom- 

plishes all stress relieving operations. There is preliminary and 

-8 Repair and maintenance of 
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principal elements with respect to the melting department. A 
Montbly Over-all Report 

Our principal monthly report to top management (Exhibit 1), 
which is both comparative and to a certain extent statistical, is 
prepared on the basis of actual costs derived from these accounts 
classifications. The over-all result of application of standard costs 
makes its appearance, however, at the bottom of the statement, 
which shows in pounds and cost the good castings delivered 
to the main plant during the month. These are foundry “sales,” 
although at cost, and the difference between actual and standard 
costs of these deliveries is here shown as charged off as “closed 
order adjustment.” 


Construction and Uses of the Standards 

Each prospective order passes through the methods department, 
as an initial step, where process engineers predetermine a standard 
routing of the productive operations necessary to create the cast- 
ing. A trained time study engineer then sets the standard time for 
each operation on the layout, from data which has been compiled 
by the time study engineering staff. This gives rise to the form 


shown as Exhibit 2 and entitled “Standard Routing, Rates and 
Cost.” From this information a standard cost is calculated in full 
departmental detail and termed a “transfer value” from one of 
its principal uses. This takes the form of Exhibit 3, the Iron — 
Foundry Cost Card. The columns provided for revision make for 
current standards, giving effect to improved methods, material 
analysis changes, or reduction in losses from defectives. 

Showing casting deliveries to the plant at standard cost in the 
transfer value displayed at the bottom of Exhibit 1 goes along 
with the fact that standard costs are the basis for the valuation of 
inventory of castings. Further, it is the basis of the inventory 
valuation of casting components in inventories of the company’s 
main line of products. Standard costs are also relied on to assist 
in price quotations issued for plant end products and we feel quite 
certain we would rely on them a great deal less if they were not 
worked up on a per casting basis, rather than on a per pound basis 
only. Our entries in the accounts also recognize the standard 
costs. 

All materials entering into the foundry are charged at standard 
value and the same is true of labor and burden, based on standard 
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production times and rates for the operations performed. These 
are the same standard times and rates on which operators are paid 
under a comprehensive incentive system in-force covering all pro- 
ductive processes and some nonproductive ones. Variance accounts | 
are charged or credited. Material cost variance is divided between 
price variance and yield variance, the latter somewhat reflecting 
the judgment of the foundry superintendent in setting reasonable 
standard yields for castings of various sorts. A normal defective 
or scrap loss is recognized as a separate element of cost. 


Detailed Cost Reports 
Appended to this presentation are two examples of cost reports 
maintained. These are a form of labor cost analysis, shown as 
Exhibit 4, and a combined unit cost and performance ratio analysis, 
the contents of which are given in the table comprising Exhibit 5. 
It will be quickly seen that the former, which is a line-a-~week 
sheet showing actual figures derived from payroll classification 
totals and production quantities, also provides in the columns 
headed “cost per M units” an analysis of variances from standard 
for each class of labor. An extensive cost display on a line-a- 
month basis is afforded by the complete form from which Exhibit 
5 is developed, and shows a wider range of cost elements, broken 
down by department and class of expense, with values reduced to 
-a cost per hundred pounds of good castings produced. It will be 
noted tiiat ea;h exhibit shows, for comparison, standard costs at a 
weekly or monthly volume and that the actual data to be added to 
show actual performance provides comparison of volume as well 
as cost. The labor report is based on piece costs ; the more detailed 
monthly anaylsi:; on cost per hundred pounds. The standard cost 
elements shorn on the latter are a condensation of the foundry 
operating budget previously constructed to reflect the production 
load indicated and the predetermined costs at that volume. 


Conclusion 

We feel that our system as a whole, while doubtless not perfect, 
has many positive virtues. The standards developed serve reliably 
for pricing and inventory as well as to implement the control of 
costs displayed at actual in the over-all operating statement. Our 
foundry operation itself is more than ordinarily complete. The 
existence of our technical departments gives stimulus to a thor- 
oughgoing approach to our accounting problems, too. 
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IRON FOUNDRY COST CARD 
Goer (SSE. F 
¥7. Vaid = W0-Fumace low 2 G 
DETAUS OF COST 
= O29 2% | | 
Burden IZ -222 
Toba! Labor and Burden é 
Petedives 5 a7 é 
|Mokd ond Pour é 
p- ~ 
Toto! Labor and Burden 108, 
%& 
¢ Totol Mokding Cost 145 
Clean and Prime of 
? 
Total Labor and Burden J 
Petectres 32% 
Total Cleaning Cost 297, 
Petectives 3% cor} 
Total inepection Cost 
FOUNDRY COST 
Matenol 
labor b52\ 
Burden 
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Operatinc Unit Costs RATIos 


January 
606,792 
$1.22 
18 
35 
12 
2.07 

408,287 

2.52 are not 

2.61 
70 
66 
82 
40 
26 
85 
70 
68 
05 
04 
.10 
17 

83 
22 
14 
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Actual 
Cost per 100 Ibs. poured j 
Metals and alloys ............... $1.10 4 
Repair and maintenance supplies.. __.33. 
Total cost at spout ........ 2.24 i 
Pounds produced .................. 296,000 i 
= per 100 Ibs. good castings . i 
e 
Core making 
ond maintenance supplies 31 
Repair and maintenance supplies 
Annealing 
Repair and maintenance supplies - 
General overhead 
- Supervision and clerical ....... 
3 Light, heat, and power ........ 
Fixed charges and administrative 
Cost of deliveries $61,919 
Value of deliveries ................ 60,462 
Gain or (loss), total .............. 
" Per cent to pounds charged yield... . 67.3% _ 
Furance loss (or gain), etc..... 2.9% 
Defectives—Main plant ........ 7% — 
Pounds delivered—Main plant. ...... 360,417 
Per cent returns to deliveries— : 
Pounds good castings—Per man hour 19.9 — 
5 


